
found imbedded posteriorly in the external
semilunar and removed. The joint, however,
was so changed that it will never regain free
motion.
Lead (from pistol bullets or shrapnel) is par-

ticularly dangerous. It seems partly to dis-
solve in the synovial exúdate and to settle as a

grayish-white deposit under the capsule. It
may be seen in sections as black grains lying in
the subsynovial tissues. Several men who had
carried aseptic pistol bullets in their joints for
a number of years have developed an uncom-

monly severe hypertrophie arthritis.
Extraction operations should not be entered

upon lightly. They should be done with compe-
tent assistance, under good asepsis and with a

good x-ray apparatus. The foreign body may
be very difficult to find. It often traverses the
joint and is stopped by hard, thick capsule or

cartilage. If it lies in tissue of this consistency
the finger cannot feel it even when a millimeter
or two from it. One may approach very closely
with the scalpel and yet miss finding it. Radio-
graphic plates by the MacKenzie-Davidson, or

one or another localizing method, do not help
nearly as much as the fluoroscopic screen. If
the hospital is equipped for aseptic fluoroscopic
operations the body may be extracted directly
under the screen ; if not, a needle may be intro-
duced down onto it under the fluoroscope after
the method of Holzknecht and the projectile re-

moved by cutting down on the needle, which is
left in situ, as a guide.
Removal may be particularly difficult in the

knee, where foreign bodies are quite typically
found buried in the posterior attachment of the
semilunar cartilage. If a lateral x-ray plate
(like Figs. 10 and 12») shows the body just
above the rear edge of the top of the tibia, re-
moval should not be attempted without the aid
of a screen. A body imbedded in the cartilage
may be impossible to locate without it.

The best time for removal is early—within
the first twelve hours after injury. Later, if
the joint enters an acute inflammatory stage, it
should, if the body is small, be immobilized and
treated conservatively with baking and com-

presses until the inflammation has subsided.
The trauma of extraction will set up a strong
reaction during the acute stage. Acute gener-
alized inflammation will often quiet down after
immobilization ; four or five days after the fever
falls, the foreign body may be removed and the
joint closed loosely over a glass drain.

CONCLUSIONS.

1. Sources of joint infection are:

(a). Direct, from without.
(b). Indirect, from a communicating suppu-

ration.
(c). Secondary, by extension of a neighbor-

ing process.
(d). Metastatic.
2. Infections may be :

(a). Empyematous—prompt treatment will
save the joint.

(6). Phlegmonous—the joint will stiffen.
3. Leaving a joint wide open is harmful.

Treatment should strive to preserve the synovia.
4. Foreign bodies, especially lead, induce de-

forming arthritis, and should be removed.
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TRENCH SANITATION.*
BYCaptain C. E. Burt, M.R.C.,

First Lieutenant, Medical Corps, U.S.A.; Surgeon,
183rd Infantry Brigade, Camp Grant, Illinois.

In the consideration of a subject so important,
it is to be regretted that more literature is not
available. Physicians who have the subject from
first-hand information are all more or less en-

gaged in the work of the war, and have little
time to write. The Advisory Committee of Na-
tional Defense is taking up these subjects most
essential to us, and is having manuals printed,
revised from the English and French, which will
soon be in the hands of the members of the
Medical Corps. This paper will deal with the
most important subjects, with a short descrip-
tion of the most particular methods that the
peculiar environment abroad has developed in
modern trench warfare, which I have collected
from those who have written, and conditions
which I have personally observed as battalion
surgeon of the trenches in the training camp.
I assure you, however, that I make no claim for
personal originality, but give due credit to those
who have been able to write.
You are all much better acquainted with

trench conditions from your readings and from
the lectures by the Allied officers than I am, so
that you can easily draw upon your vivid imagi-
nations to realize the difficulties encountered in
dealing with this most important subject.

* Read at a meeting of brigade officers at the request of the com-
manding general.
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The vital things to be considered in sanitation
of the trenches can be divided into five headings,
namely: (1) Food, (2) Water, (3) Conservancy,
(4) Personal Habits, (5) Prevention of Special
Diseases.

(1) THE FOOD SUPPLY.

The food supply is brought to the supply
depot by animal carriage. From there it is
drawn as required by hand carriage to the
kitchen, where it is prepared for consumption,
and placed in jacketed hot boxes, which are car-

ried to the troops in the firing line trenches by
hand. The one idea in the preparation of food
is the use of the heat-retaining type of cooker—
"fireless cookers"—which give en route no

smoke which might draw the enemy's fire, there-
fore the present vogue of the traveling kitchen
or field cooker in the zone of the advance. This
cooker consists of ovens and hot-jacketed boilers
arranged around a central furnace, all contained
in the body of a wagon. The limber contains
hot-jacketed receptacles, compartments for ra-

tions, utensils, food, etc. It can be detached
from the body and, being drawn by one horse,
is used for food distribution while the body con-

tinues the cooking. The whole is drawn by two
horses, weighs twenty-four hundred pounds and
cooks for two hundred and fifty men and their
officers. On the march it travels with the first
line of transports. From these, or from impro-
vised dugouts conveniently situated, food is
carried by hand in jacketed boxes and covered
tins through the communicating trenches to the
troops at the front. The medical officer is
charged with the following details :

Quality, variety, and cleanliness of rations
and stores.
Quality and variety of cooking.
Cleanliness in delivery, preparation and

sources of food.
Health of all persons issuing, preparing or

serving food.
Kitchens protected from dirt or dust.
Towels require most detailed daily inspection.
Instead of screening the entire kitchens,—

which was our former plan,—it is found that the
screening of food itself is a better substitute and
the fly nuisance better controlled. Screened
cupboards or safes are used for meat, bread,
jam, open tins, or other food attractive for flies.
Eating utensils are kept covered. Simple muslin
squares, weighted at the corners can be used
for much of this work. Covered barrels or tins

are employed for the bestowal of refuse previous
to incineration. Flies have been very trouble-
some in France. This is due, to a considerable
extent, to the dead bodies in front of the
trenches in "no man's land," and as the condi-
tion cannot be prevented in trench warfare, flies
must be present, and measures must be taken
against them. Fly poisons are not effective un-
less the trenches are free from water. All
débris must be collected in bags and carried to
the rear at intervals. No food should be thrown
away or allowed to collect, as this attracts rats
and flies.
The kitchens should be constructed in shelters

large enough to accommodate the rolling kitch-
ens. The stove pipe should project somewhat
above the top of the shelter, to secure good draft.
In addition, numerous ventilating holes must be
made. Small fires built of dry wood in the bot-
tom of deep trenches do not betray their position.
There are stoves in the support trenches in
which a certain amount of cooking can be done,
and where socks, etc., can be dried.

Grease in sullage water, resulting from cook-
ing processes, is often quite a nuisance, and a

simple method of getting rid of it has been de-
vised in the form of a grease trap. A box is
filled to a depth of several inches- with clean
sand, and a vertical partition placed in the mid-
dle, which dips down at its lower edge for a
couple of inches into the sand, making two com-

partments. The sullage introduced into one side
filters through into the other under the partition,
leaving most of the grease behind. The effluent
disposal is usually not difficult. The tax on the
sand is lessened if the sullage be first freed by
passing it through such material as hay or

chopped straw (tibbin) ; this plug entangles the
floating grease, and the whole mass can be re-
moved and burned. The sand must be period-
ically renewed, and this should be done at in-
tervals not exceeding a week, the sand being
burned and replaced if scarce.

(2) WATER.

The minimum of three gallons of water is re-

quired by each man when no clothing is washed.
Of this amount only three pints is used for
drinking purposes. Water tanks are set up at
distances of one thousand yards or more from
the first line trenches, obtaining their supplies
from pipes when such a system is available, or
otherwise from casks. The men in the trenches
have their water bottles, which are replenished
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from a supply of water brought up by hand.
The water should be sterilized by boiling or with
calcium hypochlorite. The Lister bag may be
used. The chemical requires supervision and ex-

amination from time to time by titration meth-
ods to see that it has not lost its strength. From
the tanks, the water is carried in kerosene tins
by hand through the communicating trenches
and stored as a reserve in dugouts back of the
support trench. The soldiers' water bottles are

filled there. Cavalry soldiers are supplied with
sterilizing tablets for use in the bottles them-
selves. Impure water may cause typhoid, dys-
entery, cholera, and other diseases.
It is not expected that real baths can be taken

in the trenches, but there is no reason why some

provision cannot be made for washing. A rea-
sonable amount of water should be carried to
the trenches for washing, and basins may be
provided. Even shower baths should be in-

-

stalled in a deep shelter or a cave shelter. A
simple arrangement is to provide one or two
kettles for heating water, tubs or casks for stor-
ing it, placed about nine feet above the ceiling
of the shelter. The casks should be connected
with a pipe fitted with sprinklers properly
spaced. There should be a grating on the floor,
and the bottom of the approach trench should
have a steep slope toward a drainage pit.

(3) CONSERVANCY.

The extraordinary developments of trench
warfare have created the need for so many new
devices to meet the consequent new conditions
that their demands for detailed comment far
exceed the time at my disposal. The conditions
to be met with are practically those of a siege.
Many methods have been tried: one of the
earliest,—an unofficial one,—one of the simplest,
a sort of a reversion to the old stink-pot idea of
the Chinese. It consists in placing excreta in
empty tins and lobbing them into the enemy
trenches which happen to be near enough. Re-
prisals were found so unpleasant that appar-
ently this method has been abandoned by mu-

tual consent— to say nothing of the disagreeable
and unsanitary results in first-line fire trenches.
Next the feces were buried in latrine trenches

dug as offshoots from the trench system,—the so-

called trench within a trench system. The prob-
able length of occupation and the onset of rains
soon led to this method being abandoned. Here
soil pollution and flooding were the principal ob-
jections.

The next modification consisted of a filth
trench constructed behind rising ground or

other shelter, and approached by a transverse
trench cut as an offshoot from the main trench
system, but this proved unsuccessful owing to
the fact that it was too frequently shot up.
The only practicable solution of this impor-

tant problem has been found in the system of
disposal employed at present by the British,
which is to use bomb-proof pits or dugouts
leading out of the communicating trenches. The
dugout should be deep enough to protect against
any missiles except high explosive shells. Here
is dug a pit and covered with a latrine seat. In-
cineration is impossible, for lack of fuel and
because it would give the range to artillerj^. The
method adopted has been to collect excreta in
small buckets, empty gasoline tins, and similar
receptacles. These are set in boxes with a slid-
ing cover, or else have a detachable seat with
supports front and back for keeping seat firm,
and have a cover hinged with leather, making
them fly proof. The receptacles when about
two-thirds full, are replaced by clean ones. The
buckets are removed by the relieved troops, who
bury the contents and bring the buckets,
cleaned, back with them on their return. The
buckets are best cleaned over a concrete plat-
form, and with the aid of dilute cresol solution,
followed by the use of dry sawdust and a stiff
brush. If fuel is available, the cans containing
the excreta are preferably burned in an incin-
erator at the rear. If the cans are buried in
deep pits, they should be well covered, first
using lime or iron sulphate or crude oil to cover

the excreta. A combined incinerator and deep
filth trench, ten by twelve feet square by four
and one-half feet deep, called the "American oil
pit," has been used with satisfactory results.
The buckets are emptied into the trench, and
some straw, waste paper, rubbish, etc., are

thrown in. Kerosene oil is poured over the ma-

terial contained in the pit and the whole burned
over. The heat generated serves to evaporate
the liquids. When the contents have reached
within about three feet of the surface, the pit is
filled in with earth and a new one dug.
The commander of the platoon must have

latrines dug within half an hour after reaching
the trenches, and not the following morning. A
man of the medical department, detailed for
that duty, should disinfect the latrines daily.
This man should be sent for if he does not come.
The disinfectants employed are sulphate of iron,
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10%; cresol, 5%; and unslacked lime or milk
of lime. The health of the troops demands very
careful sanitary arrangements and scrupulous
cleanliness in trenches, which may have to be
occupied for a considerable length of time. A
supply of chlorate of lime should be kept in all
trenches.
When the level of the subsoil permits, the

urine soakage-pits and funnels are as useful
here as elsewhere, or even more so. The urine
may be handled by separate urine buckets and
disposed of as already mentioned. A urine ab-
sorption pit may be dug in a convenient place
in the bomb-proof pit. A pit is dug four to six
feet deep and four feet square, loosening the
earth at the bottom and then filling up with
stones or perforated tin cans to near the top. A
layer of brush or grass or sacking is placed over

the stones, and the whole filled with earth, level
with the surface of the ground. Funnels paint-
ed white, six inches in diameter at the top,
tapering to two inches at the bottom, may be
built into the four corners, or a galvanized iron
trough, conveniently situated to catch the urine,
may be led into it. Loose plugs of hay should
be placed in the funnels. All soiled areas, as

well as the funnels or trough, should be treated
twice daily with a 5% cresol solution. There
should be a grating for the men to stand on, and
the floor of the trench should have a decided
slope for drainage.
In the disposal of human bodies, the method

of incineration is most sanitary, and generally
satisfactory. However, the British, for senti-
mental reasons, have not adopted it in the près-
ent war, and I understand they have had
no particular trouble in carrying out the usual
methods of disposal by burial. It is probable
that we shall carry out their example.

(4) PERSONAL CLEANLINESS.

Out of evil comes good, so in this war we
medicos have discovered the important fact
that the body louse is the transmitting agent of
typhus fever. Prevailing conditions in north-
ern France and Belgium, plus overcrowding,
make it impossible to banish the louse entirely.
Therefore, every attempt must be made to re-
duce this pest to a minimum. Individual per-
sonal cleanliness of the body and clothing is the
only preventive or palliative method. The San-
itary Corps must do everything possible to af-
ford facilities for the necessary delousing by
the wholesale of the troops. It is essential that

provision for systematic bathing be made for
these men when they return to camp for their
period of recuperation. On the Western front,
bathing and delousing are carried out with the
division as the unit. The necessity for system
will be seen when it is stated that one hundred
and sixty men must-be bathed and deloused per
hour for nine hours a day if each man in the
division is to receive a bath every two weeks.
This is certainly not an excessive requirement,
and bathing must at least be as frequent as this.
Ironing of the clothes is relied upon to rid
them of lice. The clothes are, of course, disin-
fected by sterilization by the Thresh disinfect-
or, or the field box disinfector, or the "Serbian
barrel."

The personal use, beside frequent bathing,
changing and. washing of the clothing, of cer-
tain local applications, has been proved by the
British to be quite effective. For killing adults,
a powder known as the N.C.I, is dusted on the
underclothing. This powder is composed of
naphthalene, 96 parts ; creosote, 2 parts ; iodo-
form, 2 parts. About two-thirds of an ounce is
required for each man. A special ointment has
been found to have the effect of asphyxiating
the young as they hatch out of the ova. This
is rubbed into the interior seams of the various
articles of clothing in the quantity of about
one ounce a week. It is composed of crude min-
eral oil, 9 parts; soft soap, 5 parts; and water,
1 part. The body from the neck down may also
be anointed with this paste. Recently a method
said to be successful is to impregnate articles of
underclothing by dipping and wringing them
out in a solution of 1% each of naphthalene and
sulphur in benzine or gasoline. This is the
English "antiparasitic" vest and is not espe-
cially irritating to the skin. Let eternal vigi-
lance be your motto!

(5) PREVENTION OF SPECIAL DISEASES.

Nearly all epidemic diseases are transmitted
by water, the soil, or from man to man. Large
commands crowded into a small area are par-
ticularly liable to infectious diseases and, there-
fore, all sanitary measures prescribed must be
rigorously enforced. We must not forget that
trench life is very monotonous and trying, and
therefore company commanders must use every
effort to keep their men comfortable and cheer-
ful.
Trench feet, due to prolonged exposure to

the cold and wet on dependent limbs, can be
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prevented to large extent by the following pre-
cautions :

1. Boots and shoes should be at least a size
too large, so that two pairs of socks may b
worn.

2. Rubber hip boots should be furnished if
there is standing water in the trenches.

3. General circulation must be kept up by
keeping body warm and dry. Wear waterproof
clothing, especially in rains.

4. Every 24 hours the boots should be re-

moved, the feet rubbed, and dried, and dry
socks put on.

5. Thorough rubbing into the feet and legs
of whale oil or anti-frostbite grease.

6. If rubber boots are not worn, the boots
should be well oiled or greased.

7. Drainage of trench or dry standing pro-
vided. Avoid standing still as much as possible.

8. Keeping the legs elevated while resting,
and the avoidance of the sitting posture in
sleeping.

9. Avoid fatigue by keeping up the physical
condition of the soldiers by proper nourish-
ment and warmth. Frequent use of hot soups
and rum fills the bill.
10. Puttees should be loosely applied.
Trench fever is another of the developments

of the peculiar environmental conditions of the
war ' ' over there. ' ' This is a relapsing fever, re-
sulting in considerable impairment of efficiency,
although there have been practically no fatal
cases. It is believed to be transmitted by the
bite of the infected lice, aided by cold, wet and
fatigued troops.
Trench nephritis is probably brought about

by the inevitable conditions of the military life
at the front. Fortunately, it appears in a mild
form and has a favorable prognosis. Symptoms,
soon yield to rest in bed and a milk diet.
Tetanus seems to be a question of soil pollu-

tion plus wounds. All victims of wounds, of
whatever nature, simple scratches included, are

given at the earliest possible moment after the
receipt of the wound, a prophylactic subcuta-
neous injection of 500 U. S. Army units of
tetanus antitoxin contained in about 3 cc. of
horse serum. In case of severe wounds a second
dose of the same strength is given on arrival at
the base hospital.
Another unpleasant and often dangerous com-

plication of wounds, also owing to soil infection,
has given rise to most serious trouble. Most of

these infections are due to the Bacillus aerog-
enes capsulatus of Welch, usually called by the
British B. perfringens. Prophylactic treatment
depends on loose bandaging of the limb, fre-
quent changing of dressings, sufficient drainage
of the wound, and the introduction of an anti-
toxin.
The infectious diseases—typhoid, paratyphoid,

dysentery, diphtheria, cholera, cerebrospinal
meningitis—should be constantly watched for
and guarded against. It is by early detection
and prompt action that an outbreak, which may
have serious and far-reaching consequences,
should be prevented.
Recently I saw an order from the Headquar-

ters of the American Expeditionary Forces,
reading as follows: "In all cases of venereal
diseases, charges will be preferred as a matter of
course, regardless of the circumstances of the
ease, or the supposed character of the man in-
volved. It is not intended to allow subordinate
commanders any discretion whatever as to
whether charges shall be preferred. Courts-
martial of this command will not accept as a

defense in cases of this kind the fact that, at
some specified time or times, prophylactic treat-
ment has been taken. Upon proof that the dis-
ease exists, punishment will be awarded." This
ruling has done much to stamp out this enemy.
In closing let me ask for cooperation and team

work between the line officers and the Medical
Corps, that efficiency and loyalty may ever be
maintained.
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PREVENTION IN PUBLIC HEALTH.*
BYD. M. Lewis, M.D., New Haven, Conn.,

Epidemiologist, Board of Health.
The title suggests to you, gentlemen, that I am

going to talk to you in terms of the usual ex-
pressions, like "cover your sneeze and prevent
infection for others. ' ' If now you are interested
in internal medicine, and especially in heart dis-
eases, you obtain by an instrument of precision
the usual circulatory curves and the abnormal
ones by means of the electro-cardiograph, and
then base your treatment on the reading of those
* Read before the County Public Health Association, March 7,

1918.
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